• 4 



-10- 



Claims 



What is claimed is 

1. A method for^djusting pre-load of a 
comprising : 

ectric device with a spring; 
to the piezoelectric device 
device to undergo a physical 
anges the pre-load of the 
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spring 

coupling a pi 
applying a 

to cause the piezo 

dimensional chang 

spring; and 

ad jus 

selectively va 

piezoelectric 



piezoele 
bender a 




he pre-load of the spring by 
the voltage applied to the 
e . 




The method of claim 1 wherein the 
device comprises a thermally pre-stressed 
tor . 



3 . The method of cla/m 1 further comprising 
increasing the voltage applied to the piezoelectric 
device to one of increase and decrease the pre-load of 
the spring. 



2 0 4 . The meth 

decreasing the vol 
device to one of i 
the spring. 




claim 1 further comprising 
ied to the piezoelectric 
nd decrease the pre-load of 
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5. t: 

coupling at leas 
piezoelectric de" 



k methfod of claim 1 further comprising 
' a predetermined portion of the 
ice /with a fixed structure. 
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6. A method for adj/sting pre-load of a 
spring, comprising ; 

coupling a first pi/zoelectric device with a 
first spring; 

coupling a second/ piezoelectric device with a 
second spring ; 

applying respective predetermined voltages to 
each of the first and second piezoelectric devices to 
cause the first and secopd piezoelectric devices to 
undergo physical dimensional changes that exert a 
predetermined respective pre-load on the first and second 
springs . 



applying res 
15 device and 
first sprii 
pre-load. 



fhe s< 



nethod of claim 6 further comprising 
voltages to the first piezoelectric 
5ond piezoelectric device such that the 
'second spring exhibit generally the same 
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8. I In combination, at least one piezoelectric 
device and a Spring coupled with the piezoelectric 
device, whereby the piezoelectric device is operable to 
undergo a physical dimensional change upon application of 
a voltage tcf the device that adjusts the pre-load of the 
spring . 



The combination of claim 8 wherein the 
device comprises a thermally pre-stressed 
tor . 
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10. The combination of claim 8 further 
comprising a support structure operatively connected to 
selected portions of the piezoelectric device. 

« I 

11. A pre-loaded spring mechanism, comprising 
a piezoelectric device operable to undergo a 

physical dimensional chafi^C^ffpon application of a voltage 
thereto; and 

a spring coj/pl^glr-w^ith the piezoelectric device, 
wherein pre-load of /helspr^ig is adjusted by varying the 
voltage applied to tine fc^zoelectric device. 

12. The Ire-Loaded spring mechanism of 
claim 11, further comprising a voltage source coupled 
with the piezoelectric [device . 

^ ^/ The pre-loaded spring mechanism of 

cj^im i:L 'vJr7 rein tiie piezoelectric device comprises a 
thermall^/pfe-stressed bending actuator. 

14. A method f/r biasing a spring, comprising: 
coupling a pie/oelectric device with the 
spring; and 

deforming tho/pilzoelectric device so as to 
apply a predetermine/ fpjfce to the spring. 




15. Th/ metftod of claim 14 wherein deforming 
the piezoelectric d^i/ce comprises applying a voltage to 
the piezoelectric device sufficient to cause the 
piezoelectric device /to change a physical dimension. 
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Jfy£ / 16/ The method of claim 14 wherein the 
po^zoelect^j^g device comprises a thermally pre-stressed 
bender actufefcor, 

17. An apparatus /for biasing a* spring, 
comprising : 

a piezoelectric device operable to deform as a 
function of a control siqpal; 

a spring coup/ed with the piezoelectric device 
and operable to be btfa^fed to a predetermined extent as a 
function of the oj^nat ion of the piezoelectric device. 
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fheAapparatus of claim 17 wherein the 
prises one of a voltage and a current 



rThe apparatus of claim 17, further 
comprising a jRass coupled with the spring, the mass 
operable to f>e biased as a function of the biasing of the 
spring . 
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